Transforming growth factor-beta1, myofibroblasts, and tissue remodeling in the pathogenesis of tracheal injury: potential role of gastroesophageal reflux.
Subglottic stenosis (SGS) is characterized by the obliteration of the tracheal lumen due to excessive deposition of connective tissue. We hypothesize that tracheal injury triggers the early production of transforming growth factor-beta1 (TGF-beta1), a factor implicated in fibroproliferative disorders. In turn, TGF-beta1 stimulates the transformation of tracheal fibroblasts into myofibroblasts with increased matrix production and scar contraction that might be influential in laying the foundation for the development of SGS. Consistent with this hypothesis, histologic analysis of tracheas from humans with SGS and from rats with experimental tracheal injury revealed increased alpha-smooth muscle actin-positive cells as compared to control tracheas, suggesting increased myofibroblast differentiation. Rat tracheal fibroblasts exposed to TGF-beta1 or gastric juice in vitro showed increased expression of alpha-smooth muscle actin, alterations in the expression of matrix molecules, and increased contraction of collagen gels. These findings suggest that gastric juice or other agents of tracheal injury promote tissue remodeling through the stimulation of the differentiation of fibroblasts into myofibroblasts.